The study of the sky in Very High Energy γ rays (VHE, E ≥ 100 GeV) has led to the identification of a wealth of processes that are responsible for the acceleration of particles at the highest observed energies within the Milky Way and beyond. Observations with VHE facilities, like the Cherenkov Telescope Array (CTA), will be fundamental to investigate the characteristics of these processes. Still, the transient and unpredictable nature of the most powerful sources requires that effective monitoring strategies should be adopted to track them. With this study, we focus on the type of VHE transients that can be effectively detected with monitoring facilities. Using the data collected by Fermi-LAT during its observing campaign, we investigate the frequency, luminosity and timescales of different VHE transients, focusing on blazar flares and Gamma-Ray Bursts. We compare their properties with the performance of existing and future instruments. We show that pursuing an enhanced spectral coverage in the sub-TeV range with a large field-of-view instrument, operating in the Southern hemisphere, will effectively contribute to the investigation of different types of transients, both by providing prompt alerts to activate follow-up observations of the most energetic events, as well as by collecting critical information on their temporal and spectral evolution.
INTRODUCTION
The simultaneous observations of a Gamma-Ray Burst (GRB) and a Gravitational Wave event (GW170817, Abbott et al. 2017a,b) , in addition to the IceCube detection of an ultra-relativistic neutrino, coming from a direction consistent with the γ-ray flaring blazar TXS 0506+056 (IceCube-170922A, IceCube Collaboration 2018), clearly demonstrated that monitoring the sky in γ rays will be a priority to expand the frontiers of Physics and Cosmology. In both cases, the existence of an electromagnetic counterpart to the signals was first identified by γ-ray instruments, namely the Gamma-ray Burst Monitor (GBM, Meegan et al. 2009 ), for the neutron star merger originating GW170817, and the Large Area Telescope (LAT, Atwood et al. 2009 ), for erators. On the other, the interaction of γ rays with the lower energy photon field, forming the Extragalactic Background Light (EBL), is an extremely powerful tool to constrain the effects of star formation and active galactic nuclei (AGN) in the process of cosmological evolution. During its long monitoring campaign, the Fermi-LAT telescope has firmly identified AGNs -blazars in particular -and GRBs as the most powerful extragalactic sources of photons above 10 GeV . Some AGNs are known to have energy spectra that extend up to several TeV, while the combination of observed GRB spectra with the identification of reliable counterparts at measurable redshifts suggested that GRBs could be intrinsically able to produce photons well above E = 100 GeV. This expectation would be eventually confirmed by the MAGIC observation of GRB190114C (Mirzoyan 2019; MAGIC Collaboration 2019) .
In recent times, our ability to observe VHE sources greatly improved, thanks to the construction of large ground-based observatories using either the Imaging Atmospheric Cherenkov Telescope approach (IACT, like H.E.S.S., VERITAS, and MAGIC, Aharonian et al. 2006; Holder et al. 2008; Aleksić et al. 2016) or the Extensive Air Shower detector array (EAS, such as HAWC and LHAASO, DeYoung 2012; Di Sciascio & LHAASO Collaboration 2016) . Due to the strong implications of VHE observations on the physics of relativistic jets and light propagation through the Universe, great efforts are currently ongoing to improve the characteristics of these observatories. We can expect that the upcoming Cherenkov Telescope Array (CTA, Hermann & CTA Consortium 2011) will achieve outstanding performances in this field. Although CTA will be able to observe the VHE sky at an unprecedented level of detail, its ability to perform regular monitoring of sources, to map vast regions of the sky and to promptly respond to fast transients will be strictly limited by its narrow field of view and its duty cycle. It has been proposed that many of these problems could be effectively solved with the construction of a new EAS facility, designed to operate down to 100 GeV and to cover the Southern sky hemisphere with a wide Field of View (FoV). Here, we consider the observing possibilities of EAS arrays and we use the design performance proposed by the Southern Wide field of view Gamma-ray Observatory (SWGO, Schoorlemmer 2019) 1 to illustrate the advantages provided by the employment of efficient monitoring instruments. We use Fermi-LAT data to estimate the number, the luminosity and the activity time-scales of different VHE sources, providing a first quantitative analysis of the collective properties of VHE transients. We compare our results with the performance of existing and proposed instruments, accounting for the effects of Universe opacity. We conclude our study with an estimate of how monitoring the sky in VHE γ rays can affect the chances to detect transients and possibly trigger their follow-up observation.
OBSERVATION OF VHE GAMMA-RAY TRANSIENTS

The spectrum of sources
The production of VHE photons in astrophysical sources is dominated by non-thermal processes that commonly result in spectral energy distributions (SED), which are generally well represented either by power-law functions or by combinations of power-laws with breaks, cut-offs or curvature parameters. Some of these features may be connected with intrinsic characteristics of the sources, like, for instance, the energy distribution of the radiating particles or the strength of the magnetic fields within the sources, while others can be due to external effects, such as the conversion of VHE photons in e ± pairs, as a consequence of interactions with seed radiation fields or with the EBL. In general, we may express the VHE photon spectrum observed from an astrophysical source at redshift z in the form of:
where α is the photon index (α ≥ 1.5 for most astrophysical sources), β is the curvature parameter (β = 0 for a pure power-law spectrum), E0 is a scaling energy, Ec.o. is the cutoff energy, and τE(z) is the Universe opacity at energy E as a function of redshift. Eq. (1) implies that the observation of a significant flux of photons in high energies requires the use of a large collecting area. Since the detection of VHE γ rays is based on tracking the e ± pairs that are generated when the photons interact with the instrument, it turns out that the required effective areas to cover the energy domain above a few times 100 GeV are hardly attainable by space observatories. For this reason, the most convenient approach is to look from the ground for secondary particles or electromagnetic emissions that are generated after a VHE photon interacts with the Earth's atmosphere. Such VHE γ-ray interactions originate a shower of relativistic charged secondary particles that emit Cherenkov radiation, while propagating towards the ground. Although Cherenkov light can be effectively tracked with IACTs, the observation of this signal is limited by the necessity to operate in a dark environment, with clear sky conditions, and by the small FoV of the optical systems that generally cover only a few square degrees. The detection of secondary particles and γ-ray photons with an EAS array, on the other hand, offers the opportunity to cover a much larger FoV with a nearly continuous uptime. The main problems of this approach concern the distinction of the γ-ray initiated atmospheric showers from those originated by cosmic rays and the fact that low energy showers, started by photons with E 100 GeV, can only propagate down to approximately 5000 m a.s.l., implying that the detectors have to operate at high altitude. Since the cosmic-ray flux has an energy spectrum that is approximately described by:
GeV −1 s −1 sr −1 cm −2 (2) assuming a spatial resolution element of 1 square degree, for a source with the Crab Nebula spectrum above 150 GeV, there is approximately 1 γ-ray shower for 160 background events. As a consequence, the possibility to operate in this domain critically depends on the characteristics of the detector and on the efficiency of the background rejection procedures.
AGN flares
Since most EBL models predict that the Universe optical depth for γ-ray photons with E 1 TeV is τ1TeV ≥ 1 already at z ≈ 0.1 (Desai et al. 2019) , it turns out that the detection of VHE radiation is itself a very important redshift indicator and, in particular, that the study of photons with E < 1 TeV is critical to constrain EBL properties. In principle, IACT observatories are the best facilities to carry out this type of investigation, but, while we know a handful of extragalactic sources that feature a persistent TeV emission, the vast majority of VHE sources are characterized by sporadic and generally unpredictable activity, taking the form of short-to mid-term flares, which last from few hours up to some days.
To estimate the possibility that various types of flares could be detected and investigated with different strategies, we undertook an analysis aimed at characterizing the frequency, the duration, and the possible spectral features of VHE AGN flares. The investigation of this matter requires the use of a wide and uniform set of data that can lead to a reliable estimate of the VHE flare property distribution. The 2 nd Fermi-LAT All-Sky Variability Analysis (2FAV, Abdollahi et al. 2017) 2 provides the ideal starting point for this study. Since the second version of the catalog includes 7.4 yr of variability analysis, with interactive tools designed to inspect the γ-ray light curves of specific sky areas and the possibility to extract preliminary spectral fits to the soft (100-2 https://fermi.gsfc.nasa.gov/ssc/data/access/lat/FAVA/ 800 MeV) and the hard (0.8-300 GeV) LAT bands, we are able to search the LAT monitoring campaign for the brightest outbursts detected on a weekly time-scale. We therefore performed a selection of AGNs that have been associated with γ-ray flares and were detected with an energy flux larger than 10 −12 erg cm −2 s −1 above 10 GeV in the Third Catalog of Hard Fermi-LAT sources (3FHL, Ajello et al. 2017) . This selection led to the identification of 160 sources, which have been associated with 2367 γ-ray flares, detected in the 2FAV hard band and whose distribution is summarized in Fig. 1 .
An example of how the 2FAV analysis can be used to identify bright flares is illustrated in Fig. 2 . The outburst detected from 2009 March 23 to March 30, corresponding to week 34 in 2FAV analysis, is one of the cases for which a nearly simultaneous dedicated study has been carried out (Prince et al. 2017 ). The event is associated with the blazar PKS 1510-089 and it clearly illustrates the brightening and hardening of the spectrum with respect to the average model that best fits the 8 yr data set used in the Fourth Fermi-LAT Gamma-ray Catalogue (4FGL, The Fermi-LAT collaboration 2019). The power-law fit obtained for the hard band of this event has a photon index α = 2.48 ± 0.10 and it represents very well the data, within their uncertainty range, although a fit to the SED data points shows a trend towards a slightly harder spectral index (α = 2.44), probably influenced by the lower performance of the LAT detector above 10 GeV for events of short duration.
If we consider the AGN flare distribution, as it appears when monitored on a weekly time-scale, we can identify several examples of flares that triggered detailed follow-up analysis in the LAT data themselves, as well as with the contribution of currently operating IACT facilities. It is common, for these studies, to report a spectral hardening of the flaring sources, with respect to their average behavior, which, in some cases, is associated with the appearance of additional emission components that can be interpreted in the framework of specifically developed hadronic and leptonic emission models (H. E. S. S. Collaboration 2017; Prince et al. 2017; Zacharias et al. 2019) . Unfortunately, the statistics that would be necessary to distinguish among the various possible interpretations is currently very low, as it requires a simultaneous and continuous scan of the target with highperformance instrumentation. The frequency of VHE transients, expected to be bright enough for a detection by CTA South (CTA-S) with 1 hr observing time, that can be inferred by this analysis, under the described assumptions, is shown in Fig. 3 .
Gamma-Ray Bursts
The VHE properties of GRBs have recently become particularly relevant for our understanding of these extreme events. Although the general mechanisms at the basis of GRBs have been firmly identified, in particular after we developed the ability to obtain prompt alerts with reasonable positional constraints, which led us to reliable identification of their counterparts, many issues concerning their spectra, their light curves and their association with multi-messenger triggers, still need to be explored. We know that this type of transients can be broadly divided into long and short events, depending on whether the bulk of their prompt emission is distributed over a time span, which is, respectively, T90 > 2 s or T90 ≤ 2 s. It is also widely accepted that long GRBs are produced during the core collapse of very luminous Super-Novae (SN), while short GRBs can be associated with the merger of collapsed objects, such as binary neutron stars (NS-NS) or a neutron star and a black hole (NS-BH). The prompt emission is typically well represented by a Band function, with a spectral peak that generally falls in the Figure 3 . The estimated frequency of VHE transients associated with AGN flares of different duration and with GRBs. The events taken into account are limited to the ones which are expected to be bright enough to be detected by CTA South if they were located within 20 o from zenith, and they could be observed for 1 hr. energy range 10 keV ≤ E peak ≤ 100 MeV. Although some GRBs are known to have produced GeV photons in their prompt emission and a few of them have been detected in high energy (HE, E ≥ 10 GeV) or even VHE energies, most of the radiation produced in these bands comes in the form of afterglows that are commonly interpreted as the result of interactions of the relativistic jets with a dense interstellar environment.
At present, the data that we possess on VHE emission from GRBs is still very scarce, and any attempt to model the properties of simulated GRBs in the VHE domain are subject to large uncertainties, due to the many important free parameters that affect the predicted luminosities and spectra (Galli & Piro 2008) . There are, however, some studies aiming to model the distribution of GRBs with simulation codes that are currently being calibrated through the requirement to predict the properties of the real population correctly (Bernardini et al. 2019 ). If we are interested in determining the most promising strategy to investigate VHE emission from GRBs, we can look at the energy distribution of events detected during the Fermi mission. According to the data presented in the second catalog of LAT detected GRBs , in 10 years of operation, the LAT has been able to detect 169 GRBs with photons above 100 MeV, while only 15 events were associated with photons detected above 10 GeV. By normalizing the detection rates with respect to the LAT effective area inferred from the P8R3 TRANSIENT V2 instrument response function (IRF) and assuming an isotropic distribution of GRBs, we can relate the different detection rates with the probability that a specific GRB spectrum extends above a critical energy. If we denote as N (E) the number of events per year that emit photons up to energy E and we assume a power-law distribution, we can get the observed GRB rate assuming that the isotropic distribution obeys:
which leads to the prediction that approximately three events per year might be expected to emit photons above 150 GeV, with an uncertainty that mainly depends on the possible existence of a cut-off in Eq.
(3) (see Fig. 3 ).
VHE SKY MONITORING WITH EAS ARRAYS
In Albert et al. (2019) , it is proposed that the construction of an EAS array at high-altitude (∼ 5000 m a.s.l.) to survey the Southern sky hemisphere could not only be used to trigger transient observations to the powerful but narrow field-ofview Cherenkov Telescope Array, but it could also be used for a broader science case, for instance, the inspection of large structures such as the Fermi Bubbles. In another work, Assis et al. (2018) , it was shown that by using a hybrid detector concept it would be possible to simultaneously measure secondary photons and particles on a ground particle detector with a low energy threshold (E ∼ 20 MeV) and a high time resolution (∆t ≤ 2 ns). This allows us to effectively lower the EAS array energy threshold down to 100 GeV. Such an instrument would be able to bridge the current sensitivity gap between satelliteborne and ground-based monitoring facilities. This would open new access to the sub-TeV energy domain, thus covering a still poorly explored spectral window.
Hence, for this work, we shall be assuming a sensitivity curve that combines the assumptions and achievements in both publications. The overall sensitivity for this new observatory is shown in Fig. 4 (yellow line) and thereby compared with the performance of other observatories. The main features of the curve come from Albert et al. (2019) by considering an array, based on the water Cherenkov technology, that covers an area of 80 000 m 2 with an 80 per cent filling factor. Below 300 GeV, the trend of the sensitivity curve is given by the findings in Assis et al. (2018) . The predicted performance at low energy is the result of extensive and realistic end-to-end simulations that, with the adopted detector characteristics, evaluate the instrument response using GEANT4 (Agostinelli et al. 2003) , then test its performance generating a large number of artificial γ-ray and cosmic-ray atmospheric showers with CORSIKA (Heck et al. 1998) , to assess the background rejection efficiency.
The differential sensitivity presented in Fig. 4 was estimated for a steady point source at a zenith angle of 20 • and under the assumption that we can observe it for 6 hours per day. In this work, the degradation of the sensitivity to higher observational zenith angles is taken into account by considering the amount of recorded electromagnetic energy at the ground. This is a good proxy, as the sensitivity is highly connected with the ability to trigger and reconstruct the shower, and consequently, with the amount of energy (particles) that reach the ground. It is important to note that this might be a rather conservative choice. For higher zenith angle events, the background from hadronic showers gets reduced, and also the footprint of the shower at the ground is significantly extended, which facilitates the reconstruction of γ-ray induced showers.
The final sensitivity of SWGO will depend on the final choice of the detector technology, array area and layout, site altitude, amongst others characteristics. However, due to physical and financial constraints, it shall not change by more than an order of magnitude. As such, this sensitivity curve can be used as a good benchmark to investigate the physics potential of a future wide field-of-view γ ray observatory to survey to Southern hemisphere.
Sky position sensitivity
Estimating the instrument sensitivity across the FoV is the starting point to determine the possibility that we have to observe sources with well-known sky positions and redshift. Both these conditions are fulfilled by the majority of AGNs, which have been detected up to TeV energies so far. However, the dependence of the instrument performance on zenith distance implies that the sensitivity within the FoV changes for different regions of the sky. In particular, the Earth's daily rotation induces a transit that changes the fraction of time that a source spends at a specific zenith distance, depending on the latitude of the observing site and the source's declination. To calculate the degradation factor descending from the fact that sources which culminate at high zenith distances spend more time at low elevations, we derived the fraction of time ∆t(θ) that every point in the sky spends at a given zenith distance θ, according to its declination. If an instrument operates for an observing time ∆t, under conditions that change with time, like θ for a transiting source, the sensitivity of the observation scales as:
where ∆ti are the amounts of time during which we can consider the instrument to have a regular performance, while T0 and Si(T0) represent, respectively, the standard time interval, on which the sensitivity is computed, and the sensitivity under constant observing conditions over such interval. Figure 5 . The area of sky covered by the SWGO FoV plotted in equatorial coordinates. The color shading represents the sensitivity degradation due to increasing zenith distance, defined as the ratio of the sensitivity for a source that culminates at a given zenith angle θ with respect to the sensitivity for a source that culminates at the zenith.
To derive the sensitivity that can be achieved in different regions of the sky in the Southern hemisphere, we used the SWGO sensitivity curve computed for one year of observations, assuming an observing site latitude of 23 o S. We subdivided the sky in 2 o wide strips of constant declination, and we computed the fraction of time that a point belonging to each one of these strips spends at a zenith distance θ ≤ 50 o . We used the sensitivities computed as a function of θ according to the discussion given in §3 for the energy bin centred at 122 GeV to obtain the range of sensitivities resulting when the zenith distance is 0 o ≤ θ ≤ 50 o in steps of 5 o . We then applied Eq. (4) to finally extract the sensitivity that an observation can effectively achieve in the whole FoV. The result is illustrated in Fig. 5 . This calculation is consistent with the assumption that a source culminating at the zenith can be observed at θ 20 o for approximately 6 hours per day.
THE ROLE OF A WIDE FOV INSTRUMENT
Thanks to the monitoring program carried out by the Fermi-LAT during ten years of observations, we have been able to estimate the number of transients that occur on average, during one year, and to explore their spectral properties. Based on our analysis, we can expect that several hundred promising VHE transients achieve fluxes that are bright enough to be detected by CTA-S in 1 hr of observation all over the sky. However, the possibility to detect these events depends on the visibility of the source and the availability of a fast and well-constrained positional trigger. Instruments such as the Fermi-GBM and the Swift-BAT provide lowenergy γ-ray alerts, but an equivalent network working on the high-energy domain will represent a significant advantage. For this reason, EAS arrays like HAWC and LHAASO are exploring the possibility of accessing the sub-TeV spectral domain. Based on a detector concept that enhances the week. We represent with white crossed green dots flares that are brighter than the sensitivity or already observed by existing instruments, with green dots those that would be detected with a hard spectral index and with red dots the sources whose flares are below the sensitivity limit. The two dashed black lines represent the borders of the sky area covered by HAWC and LHAASO, within a ±50 o FoV.
sub-TeV sensitivity, we can use the estimated SWGO performance to estimate the rate of events that can be reasonably studied with a new facility in the Southern hemisphere.
By restricting the analysis to the sources with declination between −73 o ≤ δ ≤ 27 o , i.e. to the objects that transit within a zenith distance of θ ≤ 50 o in the FoV of an instrument located at a latitude of 23 o S 3 , we eventually identified a list of 90 VHE flaring blazars that are reported in Table 1 . Using the spectral characteristics of the flares extracted from 2FAV, namely the photon flux and the spectral index measured in the hard Fermi-LAT band, and combining this information with the estimated optical depth due to EBL interactions at the redshift of every source (Domínguez et al. 2011; Kudoda & Faltenbacher 2017) , we extrapolated the expected flux in an energy bin running from 100 GeV to 300 GeV through Eq. (1). We compared their fluxes with the estimated sensitivity of SWGO, for an event detected at the position of the source as an excess above the weekly average emission. The distribution of all the recorded flares and the comparison with the expected SWGO sensitivity for those within the FoV is shown in Fig. 6 . Using the historical flares recorded in the 2FAV catalog, we can distinguish between detected sources and events that lie in the range of the SWGO sensitivity (green dots with white crosses), the events that would be detected if the spectrum of the flare is harder than the average estimate of 2FAV, but still within the corresponding uncertainty (green dots), and the events that are not expected to be bright enough to trigger an EAS array (red dots). Using the γ-ray variability analysis of the hard band of the Fermi-LAT monitoring campaign and making assumptions on the distribution of the HE and VHE photons emitted by GRBs, we can obtain an estimate of the frequency of transients that can be observed on a yearly schedule. The possibility that a specific instrument may successfully contribute to the study of the event comes from a comparison of the expected instrument performance with the predicted flux. Clearly, the CTA observatory is going to offer the best sensitivity to explore the VHE sky (Hassan et al. 2017 ). However, with a total budget of approximately 1500 observing hours per year per site (Actis et al. 2011 ), corresponding to a duty cycle below 20 per cent, a FoV of few square degrees, and several high priority tasks to carry out, CTA may have difficulties in responding to unpredictable transients. Based on our analysis and using a flux limited to the sensitivity of CTA-S, scaled to 1 hr of observation, we can conclude that approximately 211 AGN flares and 3 GRBs per year may lead to potentially detectable VHE emission. The actual possibility to observe these transients, however, must be compared with all the visibility constraints, implying that the relevant events need to occur in the dark night time and in a sky region that can be promptly covered by an observation.
Assuming that CTA can collect observational data on average for 5 hours per observing night, with a FoV corresponding to a cone with an aperture of 2 o , the probability that a VHE transient occurs in a sky region while it is being observed is practically null. Only transients that last for more than 1 day can be serendipitously detected, mainly because they are originated by sources that will be regularly monitored. On the other hand, an EAS array that continuously scans a FoV of approximately 2 sr, providing a nearly uninterrupted uptime, although with a lower sensitivity, can be extremely helpful both to cover the events that do not match the CTA visibility constraints and to focus the CTA triggers on the most promising alerts. The comparison of the available data concerning the weekly variability of known VHE emitting AGNs, with the design sensitivity of an instrument like SWGO, leads us to the prediction that VHE flares could be detected with a frequency of approximately three events per year. The possibility to discover such an event with a small FoV instrument, like CTA, is conversely very low unless the VHE observation is scheduled after an accurate positional alert. This concept is shown in the detection rate histograms plotted in Fig. 7 , where the expected SWGO detection rates for transients of different duration are compared with serendipitous detection rates predicted for CTA-S and with the rates that we would expect if an external alert triggers CTA.
As it can be easily expected, the dependence of a small FoV instrument on proper alerts becomes critical when the duration of the transient moves towards the shortest timescales. Detailed investigations of AGN flares have demonstrated that a high activity phase can be characterized by short time-scale outbursts, of the duration of approximately 1 day down to nearly 1 hour. The observed luminosity can increase of factors that range from 3 to about ten times the average activity. Applying these estimates to the known distribution of VHE transients, it turns out that the continuous scanning of a wide FoV has significant possibilities to detect such events, as opposed to the low chances of CTA in the absence of a proper trigger, even though, in the shortest time-scales we need to account for the requirement that the transient occurs in the monitoring instrument FoV, as well. Conversely, the existence of a triggering service that may alert CTA towards the most promising events dramatically enhances the possibility that such transients are identified and observed with proper reaction times. At present, although we can relay on several monitoring facilities that trigger on potential γ-ray transients, the selection of the most promising HE targets is still subject to considerable delays. Looking at the Fermi-LAT data, indeed, it takes approximately 6 hours before a complete analysis is possible. In addition, the modified monitoring strategy that the spacecraft adopted after the issues encountered in March 2018 implies the loss of the original ability to cover the full sky in a few hours. As a consequence, the availability of a large FoV monitoring facility in the Southern hemisphere is a fundamental requirement to investigate fast VHE transients.
CONCLUSIONS
The study of VHE transient phenomena is growing in importance, now that flaring activity in blazars has been shown to take part in the acceleration of ultra-energetic particles and that VHE photons have been firmly detected from GRBs. The unpredictable nature of these processes, which may come with little or no anticipation from the emission at other wavelengths, requires that a proper strategy is pursued in the investigation of the underlying physics. In particular, given the expected rates of VHE emission from AGNs and GRBs, we need a high-efficiency strategy to focus follow-up observations on the most promising transients and to carry out extensive monitoring activity. The ideal solution is a wide FoV instrument, with enhanced sensitivity to the sub-TeV energies, that can trigger on true VHE transients, issuing prompt alerts within minutes from the event. An EAS based on the proposed SWGO design represents a feasible and cost-effective solution, with respect to a spacecraft, with the further advantages to be upgradable and maintainable, thus granting an excellent life span.
In this work, we analyzed how a monitoring facility, operating from the Southern hemisphere with the design performance proposed for the SWGO project, could be able to increase the detection rate of different types of VHE transients. We considered the fluxes and the duration of a distribution of real VHE transients and we inferred the extrapolated properties of the likely relevant events for which our present monitoring capabilities are not yet optimal. The analysis, which we carried out in the lower boundary of the VHE spectral window, demonstrates that an optimized instrument to monitor the VHE γ-ray sky is a fundamental requirement to contribute in the prompt detection of energetic transient emission. Since the spectral coverage extends to even higher energies, the SWGO concept offers several advantages over currently available instruments. For instance, achieving the SWGO performance will lead to the identification of the brightest events and to the production of fundamental data to track the earliest stages of the emission process. It will help in the selection of the ideal time windows to perform specific observing campaigns with CTA and it will provide complementary information when the CTA observatory will not be in the condition to respond to a particular alert. In addition, a monitoring campaign carried out with the SWGO performance will produce a detailed map of the VHE emission in a vast region of the sky that will be fundamental to constrain the properties of objects distributed from the nearby Universe up to more considerable distances, leading towards a better understanding of the cosmic evolution and the properties of VHE radiation as a cosmic messenger. Table 1 . List of AGNs that have been detected by Fermi-LAT with an energy flux larger than 10 −12 erg cm −2 s −1 above 10 GeV and associated with flaring activity, within the declination range −73 o ≤ δ ≤ +27 o . The columns report the name of the AGN, its 3FHL association, the sky coordinates (Right Ascension and Declination, J2000), the redshift, the number of associated flares in 7.4 years, a flag stating whether the source is listed in TeVCat, and the energy flux obtained from a power-law fit to the 3FHL data. 
